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Abstract 
Objective:  To investigate the prevalence and predictors of weight maintenance over 
time in a large sample of young Australian women.  
Design:  This population study examined baseline and 4-year follow-up data from the 
cohort of young women participating in the Australian Longitudinal Study on 
Women’s Health.  
Subjects:  A total of 8,726 young women aged 18-23 years at baseline. 
Measures:   Height, weight and body mass index (BMI); physical activity; time spent 
sitting; selected eating behaviours (e.g., dieting, disordered eating, takeaway food 
consumption); cigarette smoking, alcohol consumption; parity; and sociodemographic 
characteristics.   
Results:  Only 44% of the women reported their BMI at follow-up to be within 5% of 
their baseline BMI (maintainers); 41% had gained weight and 15% had lost weight. 
Weight maintainers were more likely to be in managerial or professional occupations; 
to have never married; to be currently studying; and to not be mothers. Controlling for 
sociodemographic factors, weight maintainers were more likely to be in a healthy 
weight range at baseline; and to report that they spent less time sitting, and consumed 
less takeaway food, than women who gained weight.  
Conclusions: Fewer than half the young women in this community sample 
maintained their weight over this four-year period in their early twenties. Findings of 
widespread weight gain, particularly among those already overweight, suggest that 
early adulthood, which is a time of significant life changes for many women, may be 
an important time for implementing strategies to promote maintenance of healthy 
weight.  Strategies which encourage decreased sitting time and less take-away food 
consumption may be effective for encouraging weight maintenance at this life stage.   
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Introduction 
The adverse effects of overweight and obesity on health and longevity are well-
documented (1). Overweight and obesity increase risk of morbidity and/or mortality 
from numerous chronic conditions including type 2 diabetes mellitus, coronary heart 
disease, hypertension, hyperlipidaemia, osteoarthritis and certain cancers.  In many 
developed countries, overweight and obesity have reached epidemic proportions, and 
now pose a significant threat to the health of populations throughout the world.  
 
The prevalences of overweight and obesity have increased substantially over the past 
several decades (1).  For example, national surveys conducted in the United States 
between 1962, and 1988-1994, show that the age-adjusted prevalence of overweight 
(Body Mass Index (BMI) 25-30 kg/m2) increased from 48% to 59% in men, and from 
39% to 59% in women during this period (2). Moreover, the prevalence of obesity 
(BMI > 30 kg/m2) reportedly increased from 12% in 1991 to 18% in 1998 (3). In 
Britain, the prevalence of clinical obesity doubled between 1980 and 1991, and 
continues to increase (4), with 17.5% males and 20% females obese in 1997 (2). 
Similar trends have been observed in many European countries (2). In Australia, 
according to the 1995 National Nutrition Survey, almost one in five adults are obese, 
and a further 45% of men and 29% of women are overweight  (5). While cross-
sectional data suggest that the proportion of overweight or obese men increased by 
23% between 1980 and 1989, the corresponding increase among women was 58% (6). 
There are however currently no published longitudinal data on weight change in the 
Australian population. 
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Efforts to manage this obesity epidemic are currently hindered by a lack of 
understanding of the etiology of weight gain and obesity. The freely available nature 
of a diet high in energy and fat, and increasingly sedentary lifestyles are thought to 
combine to increase the risk of obesity (1). The relative contributions of these 
behavioural factors are not well understood. The development of effective prevention 
and treatment strategies for obesity requires a better understanding of these, and other 
sociodemographic, behavioural, and environmental determinants of weight status and 
weight gain in populations.  
 
Typically, studies investigating factors impacting on body weight have focused on the 
predictors of obesity (7). Very few studies have examined factors associated with the 
maintenance of a healthy weight. However, the identification and description of 
predictors of weight maintenance has important potential utility in deriving preventive 
interventions (8, 9). While it has been suggested that weight maintenance over time is 
relatively uncommon (10, 11), currently very little is known about what constitutes 
weight maintenance, or the strategies used for successful weight maintenance. The 
ability to maintain a steady weight is likely to be the product of the interaction of 
genetic predisposition and modifiable personal, behavioural and environmental 
factors (12). The identification of those modifiable characteristics of “weight 
maintainers” (ie people who have successfully maintained a stable weight over time), 
particularly within the population groups identified as high-risk, could assist in the 
development of strategies aimed at preventing weight gain, and is thus a promising 
avenue of research. 
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In one of the few studies to investigate predictors of weight maintenance, St Jeor et al. 
(1995) reported that weight maintainers (defined as those having weight change of 
less than 5 lbs over five annual measurements) comprised 19% of a sample of 385 
healthy weight and obese men (n=205) and women (n=180) aged 20 years and above. 
Compared with non-maintainers, maintainers had lower BMI and body fat, and 
reported fewer dieting/weight loss attempts. No association was reported between 
maintainer status and exercise (8). However, the measure of exercise in this study 
(number of times participants had used exercise programs to lose weight) was 
problematic. Furthermore, the study assessed behaviours (e.g., exercise, diet) 
retrospectively. A subsequent study using the same sample (9), defined maintainers as 
those whose Survey 1 weight was within 5lbs of their body weight four-years later 
(50% men and 42% women). Results showed that maintainers were more likely to be 
in the healthy weight range at baseline and to have less annual weight fluctuation than 
either weight gainers or weight losers. Maintainers did not differ from the other two 
groups on measures of dietary fat intake or the number or duration of reported 
exercise sessions (9).  However, the sample used in both studies was relatively small 
and non-representative, and there was no adjustment in the analyses for the potential 
contributions of non-modifiable risk factors for weight gain, such as socioeconomic 
status or parity. 
 
Longitudinal data from the United States suggest that women are more likely than 
men to experience large weight gains or losses over a 10-year period, and women are 
twice as likely as men to experience major weight gain. (11). Lower rates of 
participation in physical activity among women compared with men (13) may 
contribute to these gender differences in risk of weight gain. Other factors which may 
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contribute to women’s increased risk of weight gain include their greater number of 
voluntary weight loss attempts or dieting, childbearing, smoking initiation and 
cessation, and alcohol consumption (11). Generally, however, data on weight change 
among women over time are scant.  
 
Among women, the development of overweight and obesity is usually assumed to 
occur in mid-life. For example, in a large national cohort study of Australian women, 
the Australian Longitudinal Study on Women’s Health (now referred to as the 
Women’s Health Australia project, or WHA), more than 50% of the mid-aged women 
(40-45 years) were classified as overweight or obese, and only 7% were classified as 
‘underweight’ at baseline in 1996 (14). In contrast, in the younger cohort (18-23 
years) almost 30% of the women were underweight, with 50% in the healthy weight 
range. These cross-sectional data suggest that there is likely to be considerable weight 
gain during young adulthood, and longitudinal data from the US confirm that young 
women are one of the most ‘at risk’ groups in terms of weight gain and obesity (11, 
15). Longitudinal follow-up of the young women participants in the WHA study 
provides the opportunity to explore factors associated with weight maintenance or 
change over time during young adulthood.  This is particularly pertinent since young 
women are moving into their child-rearing years, a life-stage known to be associated 
with weight gain (16).  
 
The aim of this study was therefore to investigate the prevalence and predictors of 
weight maintenance over time in a large, representative sample of young Australian 
women. Specifically, the study aimed to quantify relationships between weight 
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maintenance and behavioural factors including physical activity, sedentary 
behaviours, diet and selected eating behaviours, smoking, and alcohol consumption.  
 
Method 
Participants 
Data from 8726 women who are participants in the Australian Longitudinal Study on 
Women’s Health (WHA) were used in this study.  WHA involves three age cohorts of 
young, mid-age and older women selected randomly from the Australian national 
health care database, which includes all women who are resident in Australia. Details 
of the recruitment methods and baseline surveys are described elsewhere (17). Since 
young women have been identified as a high risk group for weight gain, the focus of 
this paper is on the young cohort (aged 18-23 years at baseline). 
 
In 1996, 14,779 young women (41% of those invited to participate) completed a 
baseline survey (Survey 1), which assessed a broad range of women’s health issues. 
Comparison with the 1996 national Census showed that the women were broadly 
representative of the female population in this age group, although tertiary-educated 
women were slightly over-represented (17). Of this group, 9657 (70% of the 13,826 
Survey 1 respondents who had not subsequently withdrawn from the study, died, or 
been lost to follow-up) completed a follow-up survey (Survey 2) four years later. The 
present analyses focus only on those women who completed both Survey 1 and 2. 
Comparison of these women with those who failed to respond to Survey 2 showed no 
consistent differences on area or state of residence, education, occupation, marital 
status, children living in the same house, or measures of self-rated physical or mental 
health.   
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Data from women who were pregnant at the time of either survey (n= 694) were 
excluded from analyses. In addition, data from women who reported being diagnosed 
between Surveys 1 and 2 with a serious medical condition which might impact on 
their weight (HIV/AIDS or cancer; n=167), and women who reported requiring 
regular help with daily tasks due to a long-term illness or disability (n=96), were also 
excluded from analyses. Taking into account that some women reported two or more 
of these exclusion conditions, the total number of women whose data were excluded 
was 931, leaving 8726 women for whom data were analysed in this study. 
 
Measures 
Body weight 
Women were asked in both Surveys 1 and 2 to report their height and weight, from 
which BMI was calculated as weight (kg) divided by Survey 1 height (metres) 2. BMI 
was categorised as ‘underweight’ (BMI<20kg/m2), ‘healthy weight’ (BMI 20-
25kg/m2), ‘overweight’ (BMI >25-30kg/m2) and ‘obese’ (BMI >30kg/m2), according 
to the Australian National Health and Medical Research Council classification system 
(18).  
 
Weight maintenance 
A universal definition of weight maintenance has not been established. For the 
purposes of this study, women were classified as ‘maintainers’ if their BMI at Survey 
2 was within 5% of their Survey 1 BMI. This criterion has been previously used to 
define stable weight in studies of correlates and health implications of weight change 
(10, 19). Women who had a Survey 2 BMI more than 5% greater than their Survey 1 
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BMI were classified as ‘gainers’, and those with a Survey 2 BMI more than 5% below 
their Survey 1 BMI were categorised as ‘losers’. 
 
Physical activity  
Physical activity was assessed in Survey 1 with the items, ‘In a NORMAL week, how 
many times do you engage in VIGOROUS exercise lasting for 20 minutes or more? 
(exercise which makes you breathe harder or puff and pant, such as netball, squash, 
jogging, aerobics, vigorous swimming, etc)’  and, ‘In a NORMAL week, how many 
times do you engage in LESS VIGOROUS exercise lasting for 20 minutes or more? 
(exercise which does not make you breathe harder or puff and pant, like walking, 
gardening, swimming and lawn bowls).’ Responses for both  questions were the same: 
Never; Once a week; Two or three times a week; Four, five or six times a week; Once 
every day; More than once every day.  A physical activity score was derived from 
responses to both exercise questions (PA score = (number of sessions of vigorous 
exercise * 5) + (number of sessions of less vigorous exercise * 3), and women were 
categorised as ‘none’ (<5, ‘low’ (5-<15), ‘moderate’ (15-<25) or ‘high’ (25) levels 
of physical activity (20).  
 
Sitting time 
Sitting time was assessed in Survey 2 with the question “How many hours in total do 
you typically spend sitting down while doing things like visiting friends, driving, 
reading, watching television, or working at a desk or computer? On a usual week 
DAY; On a usual weekend DAY” (Open ended response). Responses to the weekday 
and weekend items were used to provide an estimate of total time spent sitting 
((weekday hours * 5) + weekend hours * 2)), which was divided into tertiles for the 
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present analyses.  Women were categorised as ‘high sitting time’  ( 52 hours per 
week sitting), ‘moderate sitting time’ (33 - < 52 hours sitting) or low sitting time  (< 
33 hours sitting).  
 
Eating behaviours 
In Survey 1, dieting history was assessed with the questions, “Have you ever dieted to 
lose weight?” and “How often have you gone on a diet (that is, limited how much you 
ate) in order to lose weight during the last year?” (Never; 1-4 times; 5-10 times; More 
than 10 times; I am always on a diet to lose weight). Respondents were then 
categorised as ‘never dieted’, ‘occasional dieters’ (1-4 times), or ‘frequent dieters’ (5 
or more times or always).  
 
Unhealthy weight loss behaviours such as binge eating, vomiting, laxative use, 
diuretics, and fasting were assessed with the following questions: “Have there been 
times when you felt that you have eaten what other people would regard as an 
unusually large amount of food GIVEN THE CIRCUMSTANCES?” (Yes, in the past 
month; Yes, more than one month ago; No) and “During these times of overeating, did 
you have a sense of having lost control over your eating, that is, feeling that you 
couldn’t stop eating once you had started?”  (Yes/No).  Respondents were categorised 
as either ‘current binge eating’ (reported binge eating, with a loss of control, in the 
past month) or ‘no binge eating’. Respondents were also asked, “Have you used any 
of the following to CONTROL YOUR WEIGHT OR SHAPE?” (Vomited on purpose 
after eating; Laxatives; Diuretics; Fasting (not eating food for at least a day). 
Respondents were categorised as ‘current restrictive disordered eating’ (DE) (reported 
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any of the four restrictive eating behaviours in the past month), or ‘no current 
restrictive DE’ (none of these behaviours in the past month). 
 
Frequency of eating takeaway food (Never, Less than once a month, About once a 
month, About once a week, More than once a week, Almost every day), was also 
assessed in Survey 1. Women were categorised as ‘never/rarely  (never, less than once 
a month, or once a month); ‘occasionally’ (once a week) or ‘frequently’ (more than 
once a week) eating take-away food. 
 
Smoking and alcohol 
In Survey 1 the women were asked, “Which of the following best describes your 
smoking status NOW?” (I have never smoked; I used to smoke; I now smoke 
occasionally; I now smoke regularly). Respondents were classified as either ‘never 
smoked’, ‘ex-smokers’, or ‘current smokers’. 
 
Alcohol consumption was assessed in Survey 1 with the questions “How often do you 
usually drink alcohol?” (I never drink alcohol; I drink rarely; Less than once week; 
On 1 or 2 days a week; On 3 or 4 days a week; On 5 or 6 days a week; Every day); 
and  “On a day when you drink alcohol, how many standard drinks do you usually 
have?” (1 or 2 drinks per day; 3 or 4 drinks per day; 5 to 8 drinks per day; 9 or more 
drinks per day). Combinations of the frequency/quantity responses were used to 
categorize women as as ‘non-drinker or rarely drink’, ‘low intake’ ( 14 drinks/week), 
or ‘hazardous/harmful’ drinkers (>14 drinks/week) (21). 
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Parity 
In both surveys, women were asked how many times they had given birth to a child 
(Never; Once; Twice; Three times; Four or more times; Don’t want to answer).   
Parity at Survey 1 was categorized as ‘no births’, ‘One birth’ or ‘Two or more births’. 
Women were classified as ‘new mothers’ if they had given birth to a child between 
Survey 1 and 2. 
 
Sociodemographic characteristics 
Sociodemographic characteristics were derived from responses to the following 
Survey 1 items. Respondents were asked about their marital status; the age at which 
they left school (Still at school; Never attended school; 14 years or less; 15-16 years; 
17-18 years; or 19 years or older); and whether they were currently attending an 
educational institution (no; Yes, part-time student; Yes, full-time student).  
Main occupation was also assessed (Manager or administrator; Professional; Para-
professional; Tradesperson; Clerk; Sales or personal service worker; Machine 
operator or driver; manual worker; Never had a paid job; or Other. It was expected 
that a large proportion of women in this cohort would be studying, and hence the 
question on main occupation stated “If you are a student, circle the occupation you are 
studying for”.  
 
Statistical Analyses 
Analyses were conducted using the SPSS version 10.0 statistical software package.  
Chi-square analyses and ANOVAs were used to investigate univariate differences in 
sociodemographic and behavioural factors between women who had maintained their 
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weight and those whose weight had changed. A logistic regression model was then 
used to predict the likelihood of being a weight maintainer, compared with being a 
weight gainer, from behavioural variables. Only those variables found to differ 
between groups in univariate analyses were entered into the logistic regression model. 
A forced entry model was used and adjusted for those sociodemographic factors 
significantly associated with weight maintenance status in univariate analyses.  
 
Results 
Sociodemographic and weight-related characteristics of the women were assessed at 
Survey 1, except for time sitting which was assessed at Survey 2. At Survey 1, the 
majority of the women were educated to at least 17-18 years, and 37% were still full-
time students. Only 22% were currently married or living in defacto relationships, and 
8% had at least one child. Only half the women were in the healthy weight category 
(47.0%), with approximately one quarter categorised as ‘underweight’ (23.3%) or 
‘overweight or obese’ (13.9% and 5.9% respectively), after exclusion of 985 women 
(11%) who had height or weight missing in either survey and hence could not be 
classified). More than half the women were classified as ‘moderately’ or ‘highly’ 
active. At Survey 2, reported sitting time per week was quite high, with one third of 
the women reporting spending more than 52 hours per week sitting. More than 10% 
had given birth between Survey 1 and Survey 2. 
 
At Survey 2, the proportion of women in each of the BMI categories had changed, 
with only 64% reporting a BMI ≤ 25 (18.6% were underweight, and 45.4% had a 
BMI in the healthy range); 17.6% were overweight; and 9.6% obese. The proportions 
of women categorised as ‘gainers’, ‘maintainers’ and ‘losers’ are shown in Table 1. 
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Only 44% of the women were classified as maintainers, with 41% gainers and 15% 
losers. The distributions of sociodemographic factors by weight maintenance status 
are also shown in Table 1. Significant associations were found between weight 
maintenance status (ie gainer, maintainer or loser) and occupation, marital status, 
student status, parity, and new mothers. Weight maintainers were more likely to be in 
managerial or professional occupations; to have never married; to be currently 
studying; and to not be mothers (particularly new mothers).  
 
Table 1 near here 
 
Univariate comparisons of the Survey 1 behavioural and weight characteristics of 
weight maintainers, weight gainers and weight losers are presented in Table 2. In this 
Table, BMI is shown as both a continuous and categorical variable – both were 
significantly associated with weight maintenance status (p<.01).  Weight maintainers 
were more likely to have a BMI ≤ 25 at baseline.  With the exception of physical 
activity, all other behaviours were significantly associated with weight maintenance 
status in univariate analyses. 
  
Table 2 near here 
 
Those behaviours which were significantly associated with weight change status in 
univariate analyses were entered into a logistic regression analysis to predict weight 
maintenance. Since the primary focus of these analyses was the investigation of 
factors potentially protective against weight gain, weight losers were omitted from 
these analyses. The results are shown in Table 3. Unadjusted odds ratios show the 
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likelihood of being a weight maintainer, as opposed to a weight gainer, for each of the 
variables entered into the regression model (see Table 3). 
 
Table 3 near here 
 
Initial analysis found that, compared with women in the healthy weight range, those 
who were underweight, overweight or obese were less likely to maintain weight.  
Similarly, compared with the ‘low sitting’ group, the women who reported moderate 
or high sitting time were less likely to be in the weight maintainers. Being a current 
smoker, having restrictive eating practices (p=0.06) and eating take away food more 
than rarely were also significantly associated with decreased likelihood of weight 
maintenance.  Only low intake of alcohol was associated with increased likelihood of 
maintaining weight.  After adjustment for occupation, marital status, student status, 
parity and new mothers (the sociodemographic variables shown in Table 2 to be 
associated with weight change) smoking (p=0.08), low alcohol intake and current 
restrictive eating practices (p=0.07) were no longer associated with weight 
maintenance.   
 
Compared with women who were in the healthy weight range at Survey 1, those who 
were underweight, overweight or obese were 15%, 28% and 31% respectively, less 
likely to be weight maintainers.  Similarly, compared with the women who spent least 
time sitting, those who reported moderate and high sitting times (e.g. 33 - <52 hours, 
>52 hours) were 17-20% less likely to have maintained their weight, and women who 
reported eating takeaway food occasionally were 15% less likely to be weight 
maintainers than those who rarely or never ate takeaway food. 
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Discussion 
This study provides the first published longitudinal data on weight change in the 
Australian population, and the first analyses of national data on weight maintenance 
in a large population-based sample of young Australian women.  Only 44% of the 
young women in this cohort maintained their weight within 5% of baseline values 
over the four-year period when they were in their late teens and early twenties.  Forty-
one percent reported increased weight in this period and 15% reported weight loss.  
These proportions are similar to those reported by St Jeor and collegues (1997), who 
found 42% of adult women maintained their weight within a comparable range (5lbs, 
or about 3%) and 35% gained weight over a four-year period (9).  
 
Univariate analyses showed that women who were single, continued as students, were 
in (or studying for) more prestigious occupations, and who had no children (and 
particularly did not become new mothers in this period) were most likely to maintain 
their weight. The univariate analyses also suggested that weight maintainers have 
generally healthier profiles.  They were more likely to have never smoked, to 
consume only low levels of alcohol, and to have reported no binge or restrictive 
eating practices. The ability to maintain weight may be a marker of other healthy 
behaviours, and may reflect a generally healthier lifestyle. This is consistent with 
previous findings that showed weight maintainers exhibited better biological health 
risk factors (e.g., serum cholesterol, systolic and diastolic blood pressure) than weight 
gainers (9).  
 
When these socio-demographic and health behaviours were taken into account, the 
factors associated most clearly with weight maintenance in the present study were 
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initially healthy BMI, low sitting times and low consumption of takeaway food.  
Although St Jeor and collegues (1997) did not assess sitting time or takeaway food 
consumption, they also found those in the healthy weight range were more likely to 
maintain weight. While it is understandable that underweight women might choose to 
gain weight, the fact that those young women in the overweight and obese categories 
in our study were about 30% more likely to gain weight is of concern, as this may 
signal the onset of ‘creeping obesity’ in the early twenties.  This finding is consistent 
with results of a recent population study using data from the Australian National 
Nutrition Survey in which weight gain was more commonly reported by those already 
overweight (22).  Previously published cross-sectional data from this WHA cohort 
show significant associations between overweight and obesity and health problems 
such as hypertension, even at this young age (23). St Jeor and collegues (1997) also 
reported that weight gainers have more deleterious changes in health risk factors over 
time (9). These women hence face a doubly heightened health risk in that their initial 
BMI is above the range associated with good health, and this is compounded by the 
fact that they are also more likely to gain weight over time. 
 
The finding that less frequent takeaway food consumption was associated with weight 
maintenance is consistent with findings of a recent US study of fast food use. French 
and colleagues (2000) reported that fast food use (defined as the number of meals per 
week eaten from fast food restaurants), which was particularly high among young 
adult women, was associated with higher body weight and increased weight gain over 
a three-year period. That study also showed that increases in fast food use over time 
were linked with increased total energy intake and percentage fat intake, and with 
decreased physical activity (24). In light of evidence on the health outcomes 
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associated with obesity, with high fat diets and with physical inactivity, our findings 
and those of previous studies have serious public health implications, and suggest that 
reducing takeaway/fast food consumption should be an important public health 
priority.  
 
To our knowledge, this is the first time that estimates of sitting time have been used in 
a population based cohort study.  The women were asked to report time spent sitting 
during transport, work and leisure, and the data clearly show that women who report 
greater sitting time are less likely to maintain weight. It should be noted that sitting 
time was measured retrospectively at Survey 2, and hence no causality can be 
inferred. It is however unlikely that the higher sitting time of weight gainers is a 
consequence of gained weight rather than a potential contributing factor. Further 
studies should investigate the relationship between sitting and other sedentary 
behaviours and weight change and obesity in more detail. It is interesting, however, to 
note that physical activity (PA) was not associated with weight maintenance in this 
study.  Despite the fact that the PA measure used here has shown good face validity in 
terms of its relationship with physical and mental health outcomes (20), it is possible 
that, because it relied only on reports of frequency (and not duration) of PA, this 
measure was not sufficiently sensitive to differentiate between the PA patterns of 
weight maintainers and gainers.  Subsequent surveys with this cohort have used an 
improved measure of PA and future analyses will be able to examine this issue more 
closely once the data are available.  
 
Several limitations of this study should be acknowledged.  First, the surveys relied 
completely on self-reported data, which may be subject to recall or social desirability 
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biases. In particular, body weight is frequently under-reported and height over-
reported, and hence BMI derived from self-report surveys such as this is likely to 
under-estimate the true prevalence of overweight and obesity in the population (25). 
However this study investigated the prevalence of weight maintenance/gain rather 
than overweight/obesity per se, and it is reasonable to expect that any self-report bias 
of body weight would be relatively consistent over the study period, and hence would 
not impact substantially on the accuracy of categorizing weight maintainers/gainers. 
A second limitation was that data were analysed from two time points only, without 
considering interim changes or ‘weight cycling’ which may in fact be important in 
terms of longer term health outcomes (26-28). Third, the sitting time variable was 
assessed only at Survey 2.  Finally, there was a relatively low response rate to Survey 
2.  This was not however considered to be problematic since Survey 2 responders 
were socio-demographically representative of baseline responders and of the general 
population. Comparison of the sample characteristics with a national sample of 
women in a comparable age group (19-24 years) showed that WHA responders were 
also similar to the general population on measures of BMI (29). 
 
The main strengths of the study were that, unlike previous studies in this area, it 
involved a large population sample, and included collection of data on a wide variety 
of potentially confounding demographic and health behaviour factors such as 
occupation, parity and smoking. The study was also innovative in its unique 
perspective on the public health problem of overweight, focusing on weight 
maintenance rather than weight gain.  
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The increasing prevalence of obesity highlights an urgent need for more innovative 
approaches to the prevention of weight gain. (6, 30). In the past we have tended to 
focus our efforts on weight reduction and the treatment of obesity, in mid-age women 
who are already overweight or obese.  The findings presented here, which show an 
increase in the proportion of young women with BMI >25 over this four year period, 
suggest that strategies for preventing overweight and obesity in women should begin 
earlier, because weight gain appears to be associated with key events in women’s 
lives such as marriage and childbirth. The data presented here suggest that decreasing 
sitting time and encouraging less use of take-away food might be effective strategies 
for encouraging weight maintenance at this life stage. These findings provide an 
important basis for future intervention efforts to prevent weight gain among high-risk 
groups in the population, through contributing to a better understanding of the 
determinants of weight maintenance.   
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Table 1: Proportion of women who were gainers, losers and maintainers, by 
sociodemographic characteristics (at Survey 1 except where indicated) 
 
Item 
 
 
N 
Gainers 
n=3160 
(41%) 
Maintainers
n=3398 
(44%) 
Losers 
n=1183 
(15%) 
2, p 
Age  
  18 
  19 
  20  
  21 
  22 
  23 
 
 
495 
1789 
1879 
1685 
1680 
1189 
 
 
42.0 
41.7 
39.3 
40.5 
42.7 
39.3 
 
43.6 
43.2 
44.9 
43.6 
43.2 
44.8 
 
14.4 
15.1 
15.8 
15.9 
14.1 
15.9 
 
6.8, 
p=.75 
Education (Age left 
school) 
   Under 16 
   17 or 18 
   19 or older    
   Still at school  
 
Student status 
   Not studying 
   Still studying 
 
 
 
1195 
5785 
627 
1079 
 
 
4328 
4369 
 
 
 
41.6 
40.6 
41.5 
41.0 
 
 
41.9 
39.7 
 
 
40.2 
44.3 
45.3 
44.3 
 
 
41.4 
46.2 
 
 
18.2 
15.0 
13.2 
14.7 
 
 
16.6 
14.0 
 
 
11.6, 
p=.07 
 
 
 
 
20.7, 
p<.01 
Occupation   
  Manager/Professional 
  Paraprofessional  
  Tradesperson, Clerk,    
        Sales/Service  
  Machine/Manual 
  No Job/Other 
 
 
3740 
310 
3574 
 
402 
583 
 
39.2 
40.7 
43.6 
 
42.7 
35.8 
 
47.5 
44.9 
40.3 
 
40.4 
42.5 
 
13.4 
14.4 
16.1 
 
17.0 
21.7 
 
56.0, 
p<.01 
Marital status 
 Married/defacto/widowed/   
     separated/divorced 
  Never Married 
   
 
1682 
 
7004 
 
 
44.5 
 
40.0 
 
40.6 
 
44.6 
 
14.9 
 
15.4 
 
10.6, 
p<.01 
Parity  
  None 
  One 
  Two or more 
 
 
8051 
  409 
  134 
 
 
41.1 
36.3 
40.0 
 
 
44.3 
41.3 
31.8 
 
14.6 
22.4 
28.2 
 
31.8, 
p<.01 
New Parity (Survey 2) 
  Became new mother 
  Not new mother 
 
 
7929 
797 
 
 
59.6 
39.0 
 
 
29.1 
45.3 
 
 
11.4 
15.7 
 
 
108.9, 
p<.01 
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Table 2: Means, percentages and significance values for associations between weight maintenance 
status and weight-related characteristics and behaviours (at Survey 1 except where indicated) 
 N Gainers 
N=3160 
Maintainers 
n=3398 
Losers 
n=1183 
2  or F, 
pa 
BMI (Mean, SD)  22.6 (4.3) 
 
22.3 (4.0) 24.4 
(4.8) 
F=104.7, 
p<.01 
BMI category (%) 
  Healthy weight 
  Underweight 
  Overweight  
  Obese  
 
 
4102 
2029 
1215 
519 
 
38.7 
44.5 
42.4 
39.2 
 
46.2 
47.2 
35.2 
32.7 
 
15.1 
8.3 
22.4 
28.1 
 
2 =211.7, 
p<.01 
Physical activity (%) 
  None 
  Low  
  Moderate 
  High 
 
 
1218 
2489 
2299 
2673 
 
 
43.3 
40.7 
39.9 
40.7 
 
42.5 
44.5 
44.7 
43.2 
 
14.2 
14.9 
15.3 
16.1 
 
2 =5.4, 
p=.50 
 
 
Sitting time (Survey 2) 
  Low sitting (<33 hrs/week)   
  Moderate sitting (33-<52  hrs/week) 
  High sitting (52 hrs/week)   
 
 
2624 
2741 
2775 
 
 
38.2 
41.4 
42.4 
 
45.1 
43.4 
43.5 
 
 
16.6 
15.2 
14.1 
 
 
2 =11.4, 
p=.02 
Smoking 
  Never smoked  
  Ex-smoker 
  Current 
   
 
4746 
1184 
2419 
 
 
40.3 
40.6 
42.2 
 
45.7 
42.4 
40.8 
 
13.9 
17.0 
17.0 
 
2 =21.1, 
p<.01 
Alcohol 
  Never/rare 
  Low level 
  Hazardous/harmful 
 
 
3583 
4595 
548 
 
 
41.8 
39.9 
42.3 
 
 
42.0 
45.8 
40.1 
 
 
16.1 
14.3 
17.6 
 
 
2 =14.9, 
p<.01 
Dieting history 
  Never dieted 
  Occasional dieter 
  Frequent dieter 
 
 
4430 
2910 
1159 
 
 
41.0 
41.1 
39.6 
 
46.3 
42.4 
39.2 
 
12.7 
16.5 
21.2 
 
2 =56.1, 
p<.01 
Binge eating 
  No binge eating  
  Current binge eating 
  
Restrictive DE 
  No restrictive DE 
  Current restrictive DE 
 
7410 
1316 
 
 
7973 
753 
 
 
41.3 
38.0 
 
 
40.6 
42.7 
 
44.3 
41.6 
 
 
44.4 
38.8 
 
14.4 
20.4 
 
 
15.0 
18.5 
 
2 =27.8, 
p<.01 
 
 
2 =9.9, 
p<.01 
Takeaway food 
  Never/rare  
  Occasional 
  Frequent 
 
 
2814 
4057 
1830 
 
 
37.3 
42.8 
41.7 
 
46.4 
42.6 
42.7 
 
16.3 
14.5 
15.5 
 
2 =19.9, 
p<.01 
a p values based on univariate F statistics for continuous variables and chi-square 
statistics for categorical variables 
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Table 3: Crude and adjusteda odds ratios and 95% confidence intervals (CI) from logistic regression model 
for associations between weight and behavioural factors, and the likelihood of weight maintenance vs. 
weight gain (n=6558) 
 
 
Crude 
Odds 
Ratio 
95% CI p Adjusted
Odds 
Ratio 
Adjusted 
95% CI 
p 
  Healthy Weight 
  Underweight 
  Overweight 
  Obese  
 
1.00 
0.86 
0.70 
0.72 
 
 
0.76-0.97 
0.60-0.82 
0.56-0.91 
   
 
.016 
.000 
.006 
 
1.00 
0.85 
0.72 
0.69 
 
 
0.75-0.97 
0.62-0.85 
0.54-0.88 
 
 
.012 
.000 
.003 
Sitting time (Survey 2) 
  Low sitting (<33 hrs/week)   
  Moderate sitting (33-<52  hrs/week)  
  High sitting (52 hrs/week) 
 
1.00 
0.86 
0.86 
 
 
0.75-0.97 
0.76-0.98 
 
 
.018 
.022 
 
1.00 
0.83 
0.80 
 
 
 
0.73-0.95 
0.70-0.91 
 
 
 
.007 
.001 
 
Smoking 
  Never smoked  
  Ex-smoker 
  Current 
   
 
1.00 
0.93 
0.85 
 
 
 
0.80-1.09 
0.75-0.97 
 
 
.373 
.012 
 
1.00 
0.98 
0.89 
 
 
 
0.83-1.16 
0.78-1.01 
 
 
.819 
.080 
 
Alcohol 
  Never/rare 
  Low level 
  Hazardous/harmful 
 
 
1.00 
1.15 
1.05 
 
 
1.03-1.28 
0.82-1.34 
 
 
.016 
.704 
 
1.00 
1.08 
0.98 
 
 
0.97-1.22 
0.76-1.26 
 
 
.169 
.853 
Dieting history 
  Never dieted 
  Occasional dieter 
  Frequent dieter 
 
 
1.00 
0.92 
0.92 
 
 
0.82-1.04 
0.78-1.10 
 
 
.200 
.377 
 
1.00 
0.93 
0.97 
 
 
0.83-1.06 
0.81-1.17 
 
 
.278 
.766 
 
Binge Eating 
 No binge eating 
 Current binge eating 
 
Restrictive DE 
 No restrictive DE 
 Current restrictive DE 
 
 
1.00 
1.07 
 
 
1.00 
0.82 
 
 
0.92-1.26 
 
 
 
0.66-1.01 
 
 
.391 
 
 
 
.057 
 
 
1.00 
1.07 
 
 
1.00 
0.82 
 
 
 
0.91-1.26 
 
 
 
0.66-1.02 
 
 
 
.387 
 
 
 
.070 
 
Takeaway food 
  Never/rare  
  Occasional 
  Frequent 
 
 
1.00 
0.83 
0.85 
 
 
0.74-0.94 
0.73-0.98 
 
 
.002 
.026 
 
1.00 
0.85 
0.88 
 
 
0.75-0.96 
0.76-1.02 
 
 
.008 
.092 
a: Adjusted for occupation, student status, marital status, parity and new mothers 
